Neurochemical and behavioral effects of bupropion and mecamylamine in the presence of nicotine.
The primary mechanism of action of bupropion, a smoking cessation drug, is commonly believed to involve the dopaminergic system although evidence exists that bupropion also has effects at nicotinic acetylcholine receptors (nAChRs). This study evaluated the disruptive effects of nicotine on response rates in the presence of bupropion and the nAChR antagonist, mecamylamine, as well as the ability of these drugs to alter nicotine-stimulated nAChR function in various brain areas. Rats were trained to respond on a single lever under a variable interval 15 (VI15) schedule for food reinforcement. Initially, dose effect curves were generated for nicotine, bupropion and mecamylamine. Upon determining the dose of nicotine (1.2 mg/kg) effective in completely disrupting rates of responding, it was established that both mecamylamine and bupropion block nicotine's rate-reducing effects. This result suggests that bupropion shares behavioral effects with mecamylamine when administered in the presence of nicotine. To explore this relationship further, the effect of in vivo administration of bupropion or mecamylamine on nicotine-stimulated (86)Rb(+) efflux was studied in synaptosomes prepared from the frontal cortex, hippocampus, striatum and thalamus. Nicotine-stimulated (86)Rb(+) efflux from all brain regions was significantly reduced in rats administered 3.0 mg/kg mecamylamine (s.c.) 15 min prior to dissection compared to control rats. In contrast, a significant increase in nicotine-stimulated (86)Rb(+) efflux was observed in all brain regions from rats administered 30.0 mg/kg bupropion (s.c.) 15 min prior to dissection compared to control rats. Taken together these results demonstrate that when administered in the presence of nicotine, bupropion elicits unique pharmacological differences such that it exhibits both nAChR agonist- and antagonistic-like effects.